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(54) READILY SOLUBLE HARD GELATIN CAPSULE 

(57)Abstract: 

PURPOSE: To obtain a readily soluble hard gelatin capsule completely preventing 
insolubilization phenomena caused by change with time. 

CONSTITUTION: This readily soluble hard gelatin capsule comprises 70-100wt.% of succin- 
gelatin as a base. The capsule is produced by reacting gelatin with succinic anhydride by a 
conventional procedure to produce succin-gelatin, properly blending the succin-gelatin with 
an ordinary gelatin in the range of the blending ratio, optionally adding a coloring matter, a 
shading agent, etc., to prepare a gelatin solution and molding and processing by a 

conventional procedure. The readily soluble hard gelatin capsule has more excellent solubility 
and disintegration than those of an ordinary hard capsule and the characteristics are shown 
especially noticeably when the capsule is preserved under a severe condition for a long 
period of time. 
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♦ NOTICES* 

Japan Patent Office is not responsible for any 
daaages caused by the use of this transiation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the soluble hard gelatine capsule which makes 
amber-ized gelatin an indispensable constituent in more detail about a soluble hard gelatine 
capsule. 
[0002] 

[Description of the Prior Art] The soluble soft capsule which made soluble give a capsule is 
already known by processing gelatin from an organic acid, amino acid, etc., and acylating the 
amino group in gelatin. For example, the soft capsule which added the polypeptide into gelatin 
is indicated by the soft capsule which blended amino acid, the soluble soft capsule which 
makes an indispensable constituent modification DOZERACHIN which processed and obtained 
gelatin by the organic acid to No. 106876 [ 50 to ] in No. 4267 [ 57 to ], and a JP,58-103316,B 
list at a JP,55-32382,B list, and JP,58-62120,B at JP,57-30088,B. 

[0003] First of all, they are that, as for research of a large number which are going to make a 
gelatin soft capsule easily dissolvable having been made, the thickness of the wall of a soft 
capsule is physically applied to dissolution by time amount comparatively thickly (about 5 or 
more times of a hard filled capsule), and the shape of that the contents of a soft capsule are . 
usually liquefied, or mud. Therefore, a chemical change tends to happen between contents and 
a capsule, and a possibility that a capsule insolubilizes by it is based on the reasons of a high 
thing and a soft capsule having many which expect collapsibility instancy (for example, a baths 
soft capsule, the soft capsule for antibacterials). 

[0004] However, most attempts in which the above-mentioned easily dissolvable-ized 
technology applied to the soft capsule is applied also to a hard filled capsule until now from 
the reasons of that a hard gelatine capsule does not almost have a possibility that a capsule 
insolubilizes by the interaction with contents since the thing with the thickness of the wall 
comparatively thin [ like ] mentioned already and contents are usually particulate matters, 
being unable to consider probably the use which expected collapsibility instancy are not made. 

[0005] 

[Objects of the Invention] However, for this invention persons, a hard filled capsule is also 
solubility by aging, When a hard filled capsule is filled up with a certain kind of drug, for 
example, a macrolide etc., collapsibility falls in many cases It notes that a hard filled capsule 
also has the utility made easily dissolvable since a hard filled capsule insolubilizes as a result 
of a chemical change. The amber-ized gelatin which the succinic anhydride conventionally 
used only for easily dissolvable-ization of a soft capsule is made to react to gelatin as a result 
of examining the manufacturing method of an easily dissolvable-ized hard filled capsule, and is 
obtained, Or when using as a material what blended gelatin usual at 0 - 50% of the weight of a 
rate with this amber-ized gelatin, it finds out that a soluble hard gelatine capsule can be 
manufactured, and came to complete this invention. 

[0006] That is, this invention offers the soluble hard gelatine capsule which becomes 
considering 70 - 100% of the weight of amber-ized gelatin as a capsule basis. 
[0007] What is necessary is to make a succinic anhydride react to gelatin according to a 
conventional method first, to manufacture amber-ized gelatin, to mix this amber-ized gelatin 
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and usual gelatin suitably within the limits of the above-^mentioned rate of a compounding 

ratio, to add a coloring agent, a protection-from-light agent, etc. if needed, to prepare a 

gelatin solution, and just to carry out fabrication henceforth, according to a general formula, 

as a conventional method, in order to manufacture the soluble hard gelatine capsule of this 

invention. 

[0008] 

[Effect of the Invention] Since the amino group of the amino acid which is the constituent of 
gelatin which processes gelatin by the succinic anhydride is blocked (acylation), therefore the 
inquiry of yin-and~yang both the ion between molecules decreases and a water molecule 
becomes easy to trespass upon the interior of gelatin, collapsibility is improved. The 
insolubilization phenomenon which it becomes impossible for the atomic group in an 
encapsulation object (for example, aldehyde group) to combine with this therefore, and 
originates in the chemical bond of a capsule and packing by the blockade of this amino group 
on the other hand can be prevented. So, if only the point of easily-dissolvable-izing of a 
capsule is noted, the rate of combination of amber-ized gelatin is so desirable that it is high. 
However, if the content of amber-ized gelatin becomes high, the rate of combination of 
amber-ized gelatin should be chosen according to the existence of the atomic group which 
the titanium oxide usually added by the gelatin solution as a protection-from-light agent 
condenses, an irregular color arises, or there is orientation for a capsule to crack-come to be 
easy, therefore is easy to combine with the property of an encapsulation object, especially 
the amino group, its number, and its activity. 

[0009] Although the easily dissolvable-ized hard gelatine capsule concerning this invention is 
excellent in solubility and collapsibility as compared with the usual hard gelatine capsule, this 
feature appears notably especially, when a capsule is saved under abuse conditions for a long 
period of time. 

[0010] When the macrolide shown in the trial 1 is used for the soluble hard gelatine capsule 
concerning this invention as packing, a very good result is obtained. An example is given to 
below and this invention is further explained to details. 

[001 1 ] 3001. of phosphate buffers is added to example 1 gelatin 5.9kg, and it dissolves at 40 
degrees C after 1-hour swelling. 1 1.8kg of powder-like succinic anhydrides is added in small 
quantity [ every ] 90 minutes, keeping this liquid at phS.O by 10-N sodium hydroxide, and it 
agitates at 40 degrees C for 20 hours. Distilled water was added to this, and it was referred to 
as 6001., and, subsequently dialyzed, filtered and dried. 

[0012] Swelling of amber-ized gelatin 3.5kg and the non-amber-ized gelatin 3.5kg obtained in 
the top was put in and carried out to 141. of distilled water, and it heated at 60 degrees C 
under churning, and was made to dissolve completely. 975ml (21.8 % of the weight) of titanium 
oxide water dispersions was added to this solution, it agitated until it became homogeneity, 
and degassing processing was carried out with the conventional method. The obtained gelatin 
solution was taught to the capsule manufacturing installation, and was cast to the capsule of 
size No. 0. 

[0013] According to the method indicated in the trial 1 example 1, the decay action of 1 1 
sorts of No. 0 gelatine capsules (cap: a pink opaque, a body: White opaque, packing: macrolide) 
which were made to increase by a unit of 10%, and manufactured amber-ized gelatin content 
until it resulted to 100% from 0% was observed according to the method of examining a 
publication to the tenth amendment (1981) of a Japanese pharmacopoeia. That is, time 
amount (A) until a capsule carries out a opening from test initiation about each capsule left 
for one month at the capsule left for ten days and 40 degrees C, and 75% of relative humidity 
with the capsule immediately after manufacture, 60 degrees C, and 75% of relative humidity, 
time amount (B) until contents medicine flows out, and time amount (C) until decay of a 
capsule is completed were measured. A result is shown in the following table 1. In addition, 
each data in a table is the average of six capsules. 
[0014] 
[A table 1] 
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[0015] Although the improvement of clear collapsibility is observed from the hard gelatine 
capsule which contains amber-ized gelatin 60% of the weight so that clearly from a table 1 , it 
turns out that the orientation will become remarkable if content becomes 70% of the weight or 
more, and the insolubilization phenomenon by aging is prevented completely. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
daiages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. m* shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

TECHNICAL F IELD 

[Industrial Application] This invention relates to the soluble hard gelatine capsule which makes 
amberHzed gelatin an indispensable constituent in more detail about a soluble hard gelatine 
capsule. 

[Translation done.] 
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♦ NOTICES* 

Japan Patent Office is not responsible for any 
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PRIOR ART 

[Description of the Prior Art] The soluble soft capsule which made soluble give a capsule is 
already known by processing gelatin from an organic acid, amino acid, etc., and acylating the 
amino group in gelatin. For example, the soft capsule which added the polypeptide into gelatin 
is indicated by the soft capsule which blended amino acid, the soluble soft capsule which 
makes an indispensable constituent modification DOZERACHIN which processed and obtained 
gelatin by the organic acid to No. 106876 [ 50 to ] in No. 4267 [ 57 to ], and a JP,58-103316,B 
list at a JP,55-32382,B list, and JP,58-62120,B at JP,57-30088,B. 

[0003] First of all, they are that, as for research of a large number which are going to make a 
gelatin soft capsule easily dissolvable having been made, the thickness of the wall of a soft 
capsule is physically applied to dissolution by time amount comparatively thickly (about 5 or 
more times of a hard filled capsule), and the shape of that the contents of a soft capsule are 
usually liquefied, or mud. Therefore, a chemical change tends to happen between contents and 
a capsule, and a possibility that a capsule insolubilizes by it is based on the reasons of a high 
thing and a soft capsule having many which expect collapsibility instancy (for example, a baths 
soft capsule, the soft capsule for antibacterials). 

[0004] However, most attempts in which the above-mentioned easily dissolvable-ized 
technology applied to the soft capsule is applied also to a hard filled capsule until now from 
the reasons of that a hard gelatine capsule does not almost have a possibility that a capsule 
insolubilizes by the interaction with contents since the thing with the thickness of the wall 
comparatively thin [ like ] mentioned already and contents are usually particulate matters, 
being unable to consider probably the use which expected collapsibility instancy are not made. 

[0005] 

[Objects of the Invention] However, for this invention persons, a hard filled capsule is also 
solubility by aging. When a hard filled capsule is filled up with a certain kind of drug, for 
example, a macrolide etc., collapsibility falls in many cases It notes that a hard filled capsule 
also has the utility made easily dissolvable since a hard filled capsule insolubilizes as a result 
of a chemical change. The amber-ized gelatin which the succinic anhydride conventionally 
used only for easily dissolvable-ization of a soft capsule is made to react to gelatin as a result 
of examining the manufacturing method of an easily dissolvable-ized hard filled capsule, and is 
obtained. Or when using as a material what blended gelatin usual at 0 - 50% of the weight of a 
rate with this amber-ized gelatin, it finds out that a soluble hard gelatine capsule can be 
manufactured, and came to complete this invention. 

[0008] That is, this invention offers the soluble hard gelatine capsule which becomes 
considering 70 - 100% of the weight of amber-ized gelatin as a capsule basis. 
[0007] What is necessary is to make a succinic anhydride react to gelatin according to a 
conventional method first, to manufacture amber-ized gelatin, to mix this amber-ized gelatin 
and usual gelatin suitably within the limits of the above-mentioned rate of a compounding 
ratio, to add a coloring agent, a protection-from-light agent, etc. if needed, to prepare a - 
gelatin solution, and just to carry out fabrication henceforth, according to a general formula, 
as a conventional method, in order to manufacture the soluble hard gelatine capsule of this 
invention. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] Since the amino group of the amino acid which is the constituent of 
gelatin which processes gelatin by the succinic anhydride is blocked (acylation), therefore the 
inquiry of yin-and-yang both the ion between molecules decreases and a water molecule 
becomes easy to trespass upon the interior of gelatin, collapsibility is improved. The 
insolubilization phenomenon which it becomes impossible for the atomic group in an 
encapsulation object (for example, aldehyde group) to combine with this therefore, and 
originates in the chemical bond of a capsule and packing by the blockade of this amino group 
on the other hand can be prevented. So, if only the point of easily-dissolvable-izing of a 
capsule is noted, the rate of combination of amber-ized gelatin is so desirable that it is high. 
However, if the content of amber-ized gelatin becomes high, the rate of combination of 
amber-ized gelatin should be chosen according to the existence of the atomic group which 
the titanium oxide usually added by the gelatin solution as a protection-from-light agent 
condenses, an irregular color arises, or there is orientation for a capsule to crack-come to be 
easy, therefore is easy to combine with the property of an encapsulation object, especially 
the amino group, its number, and its activity. 

[0009] Although the easily dissolvable-ized hard gelatine capsule concerning this invention is 
excellent in solubility and collapsibility as compared with the usual hard gelatine capsule, this 
feature appears notably especially, when a capsule is saved under abuse conditions for a long 
period of time. 

[0010] When the macrolide shown in the trial 1 is used for the soluble hard gelatine capsule 
concerning this invention as packing, a very good result is obtained. An example is given to 
below and this invention is further explained to details. 

[001 1] 3001. of phosphate buffers is added to example 1 gelatin 5.9kg, and it dissolves at 40 
degrees C after 1-hour swelling. 1 1 .8kg of powder-like succinic anhydrides is added in small 
quantity [ every ] 90 minutes, keeping this liquid at phS.O by 10-N sodium hydroxide, and it 
agitates at 40 degrees C for 20 hours. Distilled water was added to this, and it was referred to 
as 6001., and, subsequently dialyzed, filtered and dried. 

[0012] Swelling of amber-ized gelatin 3.5kg and the non-amber-ized gelatin 3.5kg obtained in 
the top was put in and carried out to 141. of distilled water, and it heated at 60 degrees C 
under churning, and was made to dissolve completely. 975ml (21.8 % of the weight) of titanium 
oxide water dispersions was added to this solution, it agitated until it became homogeneity, 
and degassing processing was carried out with the conventional method. The obtained gelatin 
solution was taught to the capsule manufacturing installation, and was cast to the capsule of 
size No. 0. 

[001 3] According to the method indicated in the trial 1 example 1 , the decay action of 1 1 
sorts of No. 0 gelatine capsules (cap: a pink opaque, a body: White opaque, packing: macrolide) 
which were made to increase by a unit of 10%, and manufactured amber-ized gelatin content 
until it resulted to 100% from 0% was observed according to the method of examining a 
publication to the tenth amendment (1981) of a Japanese pharmacopoeia. That is, time 
amount (A) until a capsule carries out a opening from test initiation about each capsule left 
for one month at the capsule left for ten days and 40 degrees C, and 75% of relative humidity 
with the capsule immediately after manufacture, 60 degrees C, and 75% of relative humidity, 
time amount (B) until contents medicine flows out, and time amount (C) until decay of a 
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capsule is completed were measured. A result is shown in the following table 1. In addition, 

each data in a table is the average of six capsules. 

[0014] 

[A table 1] ^ 
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[0015] Although the improvement of clear collapsibility is observed from the hard gelatine 
capsule which contains amber-ized gelatin 60% of the weight so that clearly from a table 1 , it 
turns out that the orientation will become remarkable if content becomes 70% of the weight or 
more, and the insolubilization phenomenon by aging is prevented completely. 



[Translation done.] 
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